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A Fundamental Study on SeisHlic Damage in Tilnbered House




The seis■l c criterion of the building、vas revised one by one based on the experience of the
seis■lic damage in recent years.  “New seis■l c criterion''revised in 1981 is a present standard
ln a、vord,the til1lbered house in about 13■111lion households constructed before 1981 is rnade
the building of an existing,suitable case about the seis■lic criterion  Ther fore,an inllnediate
diagnosis of antiseis■lic performance and the seis■lic retront are requested to be executed in
premeditation in the municipality  The aspect of the earthquake risk management is neces―
sary to execute the diagnosis of antiseis■五c performa ce and the seisllic retront to the
tirnbered house of these huge number of houses in premeditation_  That is,the region where
making to earthquake―proof is assumed to be priority or an emphasis is judged, and the
diagnosis of antiseisalic performance and the seis■lic retront are advanced
The ptirpose of this research is in the proposal of a basic technique of the judgment of the
priority region needed to execute the diagnosis of antiseisrlic performance and the seisrnic
retront in the tirnbered house that our country has.  The characteristic of the subsurface layer
has been given as a factor to expand the earthquake damage of the building.  In this research,
it pays attention to a specilic subsurface layer that becomes the expansion element of the
earthquake damage  lt aillas to propose the judgment technique in the priority region or the
emphasized region by clarifying the relation betⅥreen th dam ge record of the timbered house
in a large earthquake in recent years and characteristics of the subsurface layer
The composition of this thesis and the outhne of the result of the research are sho耶/n as
follo、vs
Chapter l describes the background,the purpose of the research,and the research in the
past_
Chapter 2 describes the investigation done to understand the reahties of an earthquake―
proof performance of an existing tilnbered house  The proper period、、ras investigated about
the tirnbered house in the Tohoku region city  The proper period of the tirnbered house、vas
investigated by using a measurement and an analytical technique by the■licrotremor_  The
mean value of the proper period lneasured in the real existence house in Aomori Prefecture was
about O.15 seconds  ltヽパ/as 0 08 seconds in alinilnum value and O.24 seconds in the maxilnum
value,  0.25 seconds are not exceeded though the proper period tends to become long Ⅵ/hen an
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architectural year becomes old
Chapter 3 the tilnbered house in the Tohoku region city was earthquake―pro f dia n sed.
It sirnply diagnosed it in six cities of Tohoku Oconatsu of a builting conventional and tirnber
construction houses in 349 houses. About 45% of the building where result,、vas investigated
turned out and it turned out that the earthquake―resistant was doubtful  ln addition, the
diagnosis of antiseisHlic performance of 139 houses by`Overcrowdedness rnethod'、vas d ne.  It
has been understood that the building of 2% ■light COllapse as a result by the moderate
earthquake  Moreover,it has been understood that the building of 200/。nlight collapse by the
large earthquake The building of about 60%doeSn't in the amount of a necessary、vaH from
the result Of the amount of the waH.  There were about 30%building with a big eccentricity
waH of 015 or more  W笙ore v r,there郡「er  about 30%building where the earthquake―resis‐
tant caused by imperfection of shape in the vertical direction was considerably inferior,too
Chapter 4 exanlined the relation among damage that centered on the partial failure
damage,the thickness of surface layers,and the predonlinant period of the ground about the
earthquake damage in the tirnbered house of the 1994 Far―or―sanriku Earthquake and the 1993
Kushiro―Oki earthquake.
Chapter 5 exanlined the relation among damage that centered on the percentage of total
coHapse,the thickness of surface layers,and the predonlinant period of the ground about the
earthquake damage in the tilnbered house of the 1944 Tounankai Earthquake and of the 1995
Hyogoken―nambu Prefecture Earthquake_
It is brought together as the foHowing results though the relation between the house
damage and the surface subsoil characteristic also has some difterent points in the detail in
geographical features in Hachinohe,Kushiro, and lwata.
l  The poor ground thickness in the region where the damage rate、パras large ttras from
about 10 to 20 meters.
2  The predominant period in the region Ⅵπhere the dama e rate was large、v s 0 4 seconds
from almost O_3 seconds.
3  The region where the damage rate覇/as large was chieny caused in the plateau part.
It is thought郡「het er this result should be considered that a general rule possibility of the
seisHlic damage is high because it characterizes if it thinks in the rule of thumb  First of aH,
the cause is looked for to the input seis■lic lnotion if it thinks about this cause in the vibration
theory  The building to stand in the region as a result is thought tO be a shake widely,and an
occurrence of damage by having the characteristic in耶/hich the amphlication of the ground
motion、vith the predonlinant period of about 0 3 seconds in the characteristic of the ground
input seisHlic motion and I(uni are made to be excited easily  The damage is direrent lnore
seriously_  if the vibration characteristic of the ground and the building is near a sympathetic
vibration relation.  Especially,the proper period of the tilnbered house is about 0 4 seconds
fron1 0 2 seconds  This is causes of being easy to enter the state of the sympathetic vibration_
The rigidity by the large deformation decreases by the timbered house's resonating  The state
of the sympathetic vibration continues and damage、vill progress more if there is a periodic
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component at the long period or more in the quake or surface subsoil耶「hen inputting it.  The
earthquake performance in the tilnbered house has a regional characteristic.  It is thought that
the conclusion here can be lnentioned in the」apa se、vhole country because it is thought that
the proper period of the timbered house is almost in the above―mentioned period bel  if it thinks
in the vibration theory  λ/1oreove ,the damage used for this thesis is the partial failure chiefly
data  The thing that is thought becoHling important basic information for the earthquake
disaster prevention in the region by analyzing this,and used importantly and erectively■lig t
be necessary for the content of damage though there is considerably width
Professor(ChairpersOn)MastomOヽVATANABE
-281-
